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(54) LIGHT TRANSMISSION SYSTEM FOR RADIO LINK 

(57)Abstract: 

PURPOSE: To provide a light transmission system for radio link 
which has the simple constitution compared with the conventional 
example, connects a master base station and a slave base station 
without using the radio line and can transmit a signal for radio link. 

CONSTITUTION: At a master base station 100, a carrier signal is 
modulated by an information signal, the modulated signal is 
outputted, and on the other hand, a local oscillating signal is 
generated. Next, by using non-linear electric and light converting 
characteristics, the modulated signal and the local oscillating 
signal are mixed, and so as to generate the signal of at least one 
mixing frequency component between these respective signals, 
the electric and light conversion is performed, and a light signal 
including the signal of the mixing frequency component is 
outputted to a light transmission line FC1. On the other hand, at a 
slave base station 200, the light signal transmitted through the 
light transmission line FC1 is light and electric converted, an 
electric signal including the mixing frequency component is 
outputted, the signal of the mixing frequency component decided 

beforehand out of the outputted electric signals is band-filtered, and the filtered signal of the mixing 
frequency component is radio-transmitted. 
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J 

±E£S*UHtt. 

• u ±m&m^fkfrt>m 

ffl ^ r ±i mmm^ t ±m%>&& mm^ t * m& u ±e 

±e# • mfltaEft^a^&a^sn^aatw^cD^^^ 

^R£, 

^R£, 

s n^giii^ t ±E«**a- #bhc J: o r $ n 

ffl ViT±ESm«^ <h ±EJ^Sg*fi«# Sfi^ U±E 
amft^ <h ±EJi«3Hg«*t t©B0'>ft<ifcl50 

±EJB#«*»fil^o«**dtt*«#*±E*fiafc« 

±e«« • *«*^a*^±E5teai*»^* ureas 
snfc*OT€* • ««*«ur±E®'&«**j«»cD 



(2) 5-H264 

2 

±E# • 8AKlft^S^6UlA$n«tt«A«03%? 

^R£, 

±E 5 *2£R K ioT^$ nfc±E«*«***»«0 
«**«»|Ur±E«Mi«-»ftffl*-r*ttBI*»i:*« 

R£H1«nrRW&ft&tt»*»£:. ±E£36ifi^i:± 

«***rK»iur*»i»-9feffl*-ra«sM*aii:. 

l©«*Mi*Ri:. 

-3ft*«»tt**U, ±BSM¥R**&tti 

1 0DMBBK«4»££. ±E#»JB<B«« • 
**UM»ttfiffl^*r±EaBR*#i:±E« 1 (DMtRi 
«-^<h«jg^U±E«iWe^t±EfBlOS«*lsm-^ 
t ©B©^& < <h t> 1 ■3©«'&«*RiS»a>«-)»*«fe U 

o izmm. - 3t«iiur±E»'&«***»©*#ft 
i comm • **«*Rfc**A, 

±E1££ttAtt. 

i (Dfgm. • *aB»*R^6-tEJB i ©*ejaw» 
^it^^nfciB i oftm-^s* • «»je«ur± 
EB*«*R*»©«*ft wmftw^^w^-rsiB i 

30 ±E»i©*-«asE«¥R*^tb*sn«fBm«^© 

^ttT**10>*«*Ri, 

±ES& 1 ©3*#Rfc±or**3ft&±ES6 1 

MRRj<»oA-9««mjaiirr«sa^R^, 
ffiWi^^t^ 2 <oiS«fi^r*R*nr»j»i2ims 

n^Mf«Oft«MRR« *j£««4»£ft«3fl UT 
S««^*tti*"T4S«^Rt. 

^ #*^©«a-5ta«»tt^u, ±Eam^R^em 
*snsa«e#tJiE»2©«^*^R^j:^r56 

i: ss^ u±Eamm-^i:±fE^i 2 <&«a»g«m^ 

S«fc 5 Kt8^ • *SB«Ur.hEffl'&^«»«»<o^^ 
5f ±ES8 2 • «3C«^R^ 6 ±EE35 2 OXeSIMK 
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3 

±esh 2 • ttftxift^K^ & $ nafaam^ta 

5 *^a£>ifca6 en*: SB 2 0)BMSftx£»«)A««fftt 

2 <z>3«^a£. 
±E* 2 ^tt^afc^oT^ftS n&±E3S 2 CD^ 

r«ll[»l*Ra:*iBAfcc:t*»«i:r*«l«lU 

% mxm 3 E® (Dmm ^^vxta. 

[W*E5] ±E^&JM>*>&Hr£®S 
R«tfRftTR**&n&«^*»t, ±B£»ft»£:± 

±E££flkntt. 
^a<h, 

* t ±e$8£ a nrzMffltiimn t l±esbhi«*» 
£ ±b*^ $ nfc»w»«^ t on©** < 1 1> 1 o <d 

±B«*«*»rt»«)«***«t*«*ft±B*easi» 

±BflySJAAtt. 

±Etgm • ±&yt&m»»&ftLx&m 

±E# • «a««lfa^6ttJ*3tlS«»OT(D5'&^ 

*^&^a£> 

±E^a^a»ci-3T^Rafnfc±ES*««*rt»fl!) 
«r«wRnTRwenfcasiest, ±E^s^^i:± 

«««^T*wbT*»«^*tti*'rs*isi^at, 



(3) W5- 1 4 2 6 4 

^a<h, 

±Em^^a^ 

• ***»tt&fflViT±EJaffl»fi©^co^< £ 

t> 1 -D<Dmm&mn&&&.?z>Lt*>\z. ±B*w^a 

±E#iB»a)«a-*««M»tt&ffl^T±E*8Sim 
m 1 ©tl ■ ***^R££RA. 

±E^a^^«, 

±bs 1 <o^^ - #sa*^a*> e ±ess 1 (Dfttemmm 

^«a^&w*-rs^ 1 - «»««i#at, 
a? ±E*io3t-«»SBSi^a3&^ai*^na«si^«) 

±E»i<wfe • «aae«^a*^tB*$ns«si^<z> 

2c^^^a<i:, 

^ ge«**tti*"rss«^ai:, 

*$n*S««-^i:±Em2(Z>^iBt^afC«fcoT^R3 
n&±EBW»»tt£, ±E*»^©*« - 
tt*«ViT±E«flr«»fc±B5RanfcKI»RfflH»i: 
SH^L±ESefi^i:±E^«$nfciaRRM#«!:<Z) 
M©^< l ^«>iB-&«RRrt»o«W&i;sJ: 
5Ktt» • ***UT±Btt&H«*rt#©»*€*tr 
SB 2 <2ft{^£±ESB 2 ©*fia«KfcU*rSJB 2 © 
«»-3H6R*Ri*«A, 
40 ±B±*»Jatt^&lc, 

±e^ 2 omri • %xr^r*> e ±es& 2 ©3fce2£««* 
*^M/Tei£$nfejS2<D«e«s* • ffia*»Lt± 

E«*«RR«»«)»^ft«tHR««Hf»feHi*'r*JB 2 

±mm 3<d?> \z <t o x ^. a $ .less 2 ©«g-& 

««ftJ*»<0«^&aWLT±E3S2<3!)ti?»«^«tti^ 
5(7 r*fM*Rt*«^Lfcc:d:ft»«i:-r4b«IIU>^ffl 
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5 

[0 0 0 1] 

# (fitT* Mft>J>£'fliA*&ti9. ) &*77-fW 
[0 0 0 2] 

T 5 V- > ^g^t/jN £ js: v ^ o -tz )V *S— >X tt tf n -fe 

m&ffimfc&wz z. t«$nt^§ 9 
[0 0 0 3] n&m\z\z. wA.it 3fe&JfcAK:*5^T^ 

[0 0 0 4] 

[0 0 0 5] ±m<D'&&<Di'X7 L A\Z&\,*T* £ 

t ft&mm £<Dm<Dmm\zmiRtfii>* 

[0 0 0 6] *»W©ittli£(±(OraiBA**ftb» « 



(4) ^5- 1 4 2 6 1 

6 

fWfccti;:**. 

[0 0 0 7] 

t, ±E£SJftff£±Ef^J6A&&SOT«%e^ 
a s it ««^T2caa l x&$%®^ £ u«rr * «as^ 

at, 0r£0>MttK6* a r«JUVKSfll4&X&T&« 
W4*Rt, ±E 

ch^ri^b ±Kmmmn t ±e t cdibj©/> 

u< ts> i^<Dm&ffl&&f&#<Dm^&&v%&?izm 

50 [0 0 0 8] *«^IC«-6B*^2E«©«I«»J 

mt&m t Aitmrnmrn tzmmrzytfemm® t 

«, m^mtz & i>xm mm^x&mznxmmmmzti 
ttm&<Dnmm&&&G?zmmmn&mm&®Lx& 

M^ii^tu ±E^m¥a^e> 2nz>&®® 
40 ^h±m®n&&¥&\z&vx&±2nfrm&mm®n 
±m#mj&<Dm%L-yt&&&&&m^x±m&® 
t ±mm&&mmn h*m&i< ±m&®®*$ t ±m 
m$mm®mi<DM<D'j>u< t*> it? 

a-^t«ift^at*«A, ±E*»iaett- ±mt&m.- 
**«^a^ ^ ±E*eai«» u r<Hj^$ n/t3tfg 

5<? «a^a^6ffl*$n*«si«^o5^T'«)**6nfe 
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7 

[ooo9] 2t>\z. *mwiz&2>m&m3&m<Dm& 

•3tjK*»ttft*b. ±BXH¥R*&U:*>£ft«gll 
«^fc±IB* l ©«^5S£#RtCckoT#±;5*'i;fc* l 

a>Mmmm*±*. ±ga#«»©*« - 

fflV>T±E*M«*£±EJSl OJ»««««*i*«'& 
• «**LT±Eta«»«»«»o«^&«tr» l <Dit 

mn^±mm i <D*ess*i»fcai*-r-6» 1 - * 
*«*ats«A, ±E«»»stt, ±tamicDmM- 
**«*R^e±E*i o*ea«*«iM/Teasn 
i cD-)tm-^£^ • «a««LT±Eie^j6«[«» 
<o«^&*tf«a«^sm*-r*« 1 • 

±E»io*-««*i*R3ft»6a*sn*«» 

fU ±E3«*R*>SWA3nS£«m-lf£±EfB2 
<dA^58£*RI;: JioTJS^SnfcSI 2 0!>nffi9BSA4 
±E#*^(0«» - JMBaMMS£HHT±Eft« 
A# £ ±gB85 2 0 Afl»8««-* <h L±BS«OT 
i:±iEm 2 ©S«»fiOTtorao*ft:< £ 1 :?<DB 

EH«MttftjA»oa««dtrfB 2 <7>#{f ^£±1235 2 

A.. ±fi£Sfl&Att£6K. ±ESB 2 <o«« • 

R*> ±1228 2 0X&£l*K**f UT^jH^nAc^ 2 © 

ftfl^£# • ttftXRlsT±EA«J4ttftlft#0>R*e 

^tf«a«^&m*rai8 2o*-«»«ift^Rtt, ± 
E»2«>5t • «a*«#R^&aj**n-6«a«#©-5 

«T*»2©5a^R£, ±E»2<&;5«¥Rl;:«fcoT 
^»Snfc±E»2<Z)fi^ffiafeRfiE»a)«^S!BIHLT 



(5) W5-H264 

±gS2& 2 Off *A4«U A-T4&«BI^R£: Afc d <h 

[0 0 10] ^fcSfclC, H#JB4EiK<Z>&»y>#fll 
^lyXrAH W*«3E«Ol!SI»»J>^ffl*iSjS 

$ nt i *cD«eawift*UTfia*n5 - <t 
[ooii] *&w\z&z>m&m5&m<Di&mv>#m 

70 OJBR«W-«inTR»6nfcfie«»»i:, ±E£»ttH 
£: ±f2ftSifi^ £ £«Mrr*%e2MM8 1 £Di Afc«R 
U>^MeiyXfATfeoT, ±E±SJ6AI*. Br 

»**-r*H««««^**^-r<5A-^sg^Rt. # 

U ±E«#«^*RJCJ: 
a • **SM*tt*ffiViT±EJ»««S«-i»©^3S:< tt> 

±Efi^^iftft*»<z>A^*-&trX«^^±E5tejSi» 

»fctB**r*«a-xa6ift#Rt&«A* ±Ef£i£iftft 
±E«»-*aB«*R^&±E*eaRi»^LT 
ea* • ««3ejftLT-hEB-&««»* 

j<? ±e* • ffiaa «^ e s ns«a»f ® 5 

RTS^R^Rfc, ±E3«*RfcJ:oT*«Snfc± 
EB«Mttft^Ott«««HUt»r«a«¥R2:«« 

[0012] *«^^«aw*3K6E*<z>»j»»j 
40 ±m±m&m\z* B%a>MRR&CT«agm*&. 

£T*»^RSl^R£, *Mffflt<D«t« • XSE«#tt&W 

i:*»LT±B#i»0«8 • X«m»ttfcfflU>T±E 
A««fi«#o^< tt> 1 ^©^Wi^^^W^ 
^ <h IC, ±E«lW¥RA^ & tli^ $ n^2G«f^ t ±ffi! 

&£.2titc&m&m j %£&* ±m&mm<D®.$L • x^ 

»ttSfflVsT±E*WA^i:±E9!^$n>£:5aiWiftA-^ 
5(7 a:&S^L,±E*WA^ct±E5fife$nfelB50ai»A-»¥d: 
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9 

mm&m&»mft<Dmn&'&tsm 1 ^m^s-tEis 1 
<Dytmmm&\zti\i3~?2>m 1 omm • 

A, ±E«S%»tt, ±E» 1 ©«a • 
±e» i LreasnatiB i 

• «ft**LT±EIS£3nfcftlW»«^£±Effi 
• ttflUEift^Rfc, .LESS 1 Oft ■ ft 

**»om^«r#«^«-r*fgi©5»^at. ±e» 

SL^mt. ±ESi<D*«^R(c.fcoT*ifc3nfc±E 

stu ±Es<g#a^em*$ti-6smm^i:±Ess 

2 ©^ft^Rfc J:oT^K$n/tJ:EKW«[fiHti:*, 
±E#«J^O«» - ^Mt^ffl^TlKiMft 
±E 3 & £ nfcRIH*«# t L±EamfI^ i: ± 
E^«Sn>tKS8««^ < !:<DIW(0^< t 1 oofi^ 

R*H*Rrt#©fl»**MS 2 coftfl^£±EJII 2 <d 

b ±e$b 2 o«eis«B*^ urea* n>t» 2 © 
ytmnzyt ■ ««i*LT±Ea*H*Rrt#©«*»* 

ess 2 o3t • massa^R** & ta * 2 ns««ra-^<B 5 
&n&» 2 oflMttjRO»oA««*«^ 

W^l3(06^i, JLEfl3<z>*jft^RI;:<fc^T 

5»anfc±E»2 0Hs«aakj8»oOTMiiLT 

[0 0 13] S&fc, W*«7E«©*«U>^ffl3te 
jgvJ^Att, M*JB6E«0**U>^ffl3teii>'X 

[0 0 14] 

mum ±E»**iE«<o««iu>^ffi5Kea2/x^ 

-So ±E«» • ttifclft^Rtt. 

****Mts*L, ±Exm¥R^&UAsn«xna 



(6) 4»M¥5- 1 4 2 64 

±E#««0!>ttA-X9Eat<*tt«Mlr)T±EXn 
«^£±E»»*fi«^i:£fi^L±E*RfB«£±E 

OBW4i;«J;5C«« • *«ILT±IEiBftfl** 

*»o»**«tte«#*±E*«a*»caj*ra. 

±B«*»«ic*ht, ±E* 
a, ±E*«-*aci(i*R^6±E*«aai»ft*br 

SR^n^±E^86ft*^n&s^iftjR«»<Dm^**i 

[0 0 15] ^Oct^tcKI^SnfcB^lE*^ 

±E«xj«n t *±E3tea«i»&ffl (r»r»tt lt a 
cot, 3tt*«u>^»^&±EtEawn^««jn^c!> 

a? ±E*att»«T±E«WR»#©«a«** < S:± 
E»«*««*«D«**tft3BaK«ft-r«ctk:J: 
9* ±filEKttA2:±E««H&a>ini*Rfi$n«ftl« 
ISiBJC^W S«l««»»€:ttiafcRfe-r* £ fctfT** 

* «ft © ^ < * n > # 5 illfflKRoRe 

ssaicfffc^zita*^*. jut, cn&»i©fpw 

±Ettfflft»K:;feV»Ttt* ±E«« 
«#©«#ffl31Se*«^Tl^j:^co-p. Jr.fitE3£J&A 

T, ±EttS«&J^<D»ffe<ORitX^— XT#^>f ^n-fe 

Mti^o $e>tc, ±Effi»ifi^&sim$ns2im 

T» ±E*»i6J^rtO*5S«A^Kfe3g(0«S««*© 

[0 0 16] ±E»*3H2E«OS!l«U>^;TJ^ 
^^X^Alc^v^TJi. ±E«3£iftH»c*ViT. ±E 

5(? ^^^l, ±Ea«^R^&tti*$ti-sa®®-^i:.tiia 
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11 

£b*<fc ?\zm%. • yt&misT±&m&m$i®;tfLft(Dm 
mummmiz&^Ti** ±myt • msLStm^mt*. ±e 

±%mm^mz. ±mz&^miz&r>Tz®.2ntz±m 
m&m ft^t £ «n b t ±Ef*««^ & ttj -r 

S. 

[0017] ±E»#«3E*©*t«u>*ffl 

fU ±E*W^Ra>Sfflrt3ns&ffl«-^£±E»l 

m^^±E^ l ©ll«5fiS«^£&B^b±E*W«^ 
£±ESH 1 ©»«»««* £©lffl©4>fc< <Lfc 1 ~D<DU 

T. ±E*l©«-«»*«^Rtt* ±ESS1©«»- 

j6««^a^e±E* i <Dfttemm&&iftisTtemisn 

Tcm 1 <Dft{i-^£}fc • «ft*«bT±ES^«SSu«# 

©«^&$t?«SMS^£ffi*b&f6, 

RWU ±E!H 1 ©ft • ««Ktt#S)^&ttlA$ndtt« 

m^© o ^sbikab intern l ofldMttM^oe^ 

£#«3«-r*. *(*-C. -bEiSW^Rtt, ±E»l© 

5 i&^a K J: o T ^ & 5 nfc±ES& 1 <D*g ftHttftftj} 

©if&j»«Mt5. 3 Sic. ±E£«¥Rtt* 

±E* 2 ©«« • **«^att, 
JE»»tt&tL, ±BSff¥R*&Uft£n«9flMm 
£_LES& 2 <D«^«^#RIC J:oT*&$n3fc» 2 co^ 
±E#«»©««-36*aM»tt€«^» 

r ±e«b«^ £ ±e* 2 © Rn»M t s m& b ± 



(7) «WF5- 1 4 2 6 4 

12 

E£fi«^£±ESS2©Rffl58fifi^£©IW©^fc< £ 
t> 1 O0i#WBW»OBW4i;4J:5l:M • ft 
«*bT±Efi'&««*ri6»©«*S'&tra5 2 0*m^ 

*±ESB2<J!)3Ke2i«»i3a*"r«». tzziz. ±e*» 

»»IC^ViT, ±EiB 2 ©* • «»««T*Rtt, -bESS 
2©«» • **»#a^&±E*2<D5feej2l«»*^b 

Teigsn&» 2 ©#«*£# • ««aeaibT±EjB* 

2 05»?an ±E»2©*-««aBai*R^6ta* 
io $n«®a«^©-5^T-«)ft«)enfeS8 2os^a* 

±E» 2 © 5 i&^R \Z cfc ^ T 3 tt $ tltc ±E» 2« 
««*J«»©«^*a[»|bT±E»2©W««-9fiffl* 

p;±« i ^ cw^nfci^ 3 ictoiiu > 
^ffl*ea^xTAf4, ±E*ifcv»b»3©fWHj»* 

[ooi8] &rztst>\z, ±nBM«a4e«a)«i'j> 

[0 0 19] ±E«**5E«©««IU>^ffl*e2l5/ 

•r^o *ir»r, ±e«» • *««^Rtt, 
n&ja««fi«*Kji6:*bT±E*«^©«a • 

iSif^t^tifcl:, ±E«W^R^6m*$n 
-6*W«^t±E*^SnfciSi»««-*t*, ±E#^l 
^©m^ • #«*#tt£ffl^TJiEgW«^£±E#il£ 

$nfci9w««-^t*fi'&b±ESEaHm^t±E«ffe3 

Ri*»©«*ft^tr*«-i»*±E*fiaiiB»cffl*-r 

^>c ±m^mmm\z^x. ±myt • 

Rtt. .bE«»-*SB«*R*»6-bE«ea«»**b 

40 Te*anfc*m**t*-««aE«LT±EiB'&w*R 
j«»©«^&$tr«am^sm^b/s:«> ±Ea&-T-R 

tt, ±E# ■ ttft£«^R^5ffl*$n*tt&©^©:5 
S^^^ai ^>n^ i ^©jB#MttRjft»©A4^««9 

tt-r «». ±Ei^m^att, ±m^>m-m\z^ 

T5««nfe±EiB'&««**»©«-»€««iS«-r 
£4±©J:5fC«j«snfcgS*3B5E«©^««J>^ 
ffl*fia->XfAH ±ES81 ft^b»3©tP«»*€ 

[0 0 2 03 ±EI9*^6E«©«§»U>^ffi* 
50 62->7fAl:*^TH ±E*tt«»fc^lf»T, ±E 
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13 

tt> i-D<omm&imn&&±'r2>£ii*>iz. ±e* 
t ±e%£ £ n*: as t b ±b* 

& bT±E38&2 n&*«MM- <h ±E*&ffi«*«# 
tf>M^£^tfSS l a>#«*s±E* l <0*e3l*»lcU 

^-r*, ±B«»i»ic*a»t\ ±ejbi©»- 
*«e«^afck ±E»i»«a-«*«^SA^±E 
m i ©*eaw»*^bTeaanfcjB i 

• ««*lftbTJiB«*«nfcJKfl««#t±BjB#« 
co^fe^ate, ±BfB l ©ft • *«*«^9*^ffl*S 

»o>e#s#«^«[L/, ±EJB2 0)^»^att, 
jbESH i co^ • ««BB»*«^6a*an*«««*© 

^«snfc±E«#«***»o)«-»**«ai«-r«. 

*jg««^£&«S«bT8««**ffl*b;fc:«, ±B 
£*TU ±Ba»*«3&»6HJ**n*««»*t±BJB 

2 ©^jft^aiC<k-3T^jft$n«:±EKW««^tS, 

±e#*jb®«» ■ *SE*»tt*fflViT±Eam«^t 

±E5«$nfcB5IW««#t*fS'&b±ES««^t± 
«B5»Sn&*I*S^i:<om<o^< 1 o<Dl^ 
«**«»©«W*U*J:5fc:*» • 3fc£*bT±E 

2 £>^{I^£±E*S 2 CO 

*ea«»fcm*"r*. t*$\z* ±m^mm\z^ 
t, ±mm 2 v>% • ««*«^att, jie»2<o«»- 

#g*^a*> 6±BS 2 Oftfij&BKSrfr bTeiS^n 
fcfg 2 •*««*aibT±Ea*»**fiE» 

awu ±e^2 <nyt • «a**^a*^a*sn^fBa 

&»«<sar*. ±E«gs¥att. ±e$&3<z> 

<z>m^£&BibT±ES& 2 ot#am^*Hi*r 
co o 2 1] «±co«t^ic«i^$nfcif^jgi6E«<D^ 



(8) W5- 1 4 2 64 

«©fe86tc, ±E**»»^6ea*nfcjt«-i»**- 
rami utif) n^±B3amtt«««n vmsm t 

**»***s«^»ftR»a»-&fcjt«bT±Eae» 

Eaa»»©/haifls»tfiiaFfcftH*it3^T?**, a 
sic ±b«i t?B2©«a[-**«^a^w*^a 

[0 0 2 2] tsZlZ, »*5i7B«0*l«U>^ffl^ 

ig^^A^ »*«6E«©*aau>^«*ea^x 

tJ*\z&kx* #£b<te, ±BSit»2(WH»*i 

[0 0 2 3] 

30 [0 0 2 4] <^1 co^5£^I>^ 1 fct, *58Wfc«SJB 
[0 0 2 5] ^OjSlOftMi«|0«RU>^ffi%Cj2li/ 

x^Ate, iSi^ioot, *i»iiooj&>6fliffe 
<Dmmmmtixwi»*>tiit$mmm2 oo^ ^as* 

110 0£t£gifc^2 0 Qh&mfc*Z>Tz.*b<D2iZV)% 
77^W-^FC1, FC2L IS»2 0 0<!: 
*iiB[a]*S^bTtttt$n«»»*5fsj^3 0 O^^&W 

30 >\*mn (£*T> HWlC^^TBBW^tK-r. ) XF 
MfiLTienSF Miftf^ll^ £ b 

-If ^-f *-Hl3 S«^T3e*WbT«HI«**fc:« 
8^ti$n^FMfi# (HT, IlFMlft^ 

) fe«tfJBl©*«*lcSE«L, aKW 1 
ft*7r^f^-^FC 1 $^b«I«2 0 otc 

• ««esift^±BftitPMff«£*«jiji7 

[0 0 2 6] ^fc, 2 0 0H^T, 

bT«tDftli««»^««ft3E»Sn3feFM«^ (J^ 
T, fittSEIfcFMm^tv^. ) &<£triH 2 <Z)^fg^-(C 
«»b, M20«^77-f/^-^FC2 
€*LTii»J»l 0 0»Cfei3lb, $Iifi)|10 0l:fe 
5(? t»T, JB2©*«-***-««BE«bfc*#«llil7-f 
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)V2 2 1 fc«fcoT±EflS«*»FM«#fc#«3»U 
W«5Kbfc««*|j|FM«^FMawixT^-XA 

C 0 0 2 7 ] 0 1 iC^-Tci: o \Z, H&i&m 10 0H F 

Mgsagg i o mm&Mmnft&.® 1 1 i 

2t. \s-*f?<i *-H 1 3 t. 5t*Jft882 0-t, 
iliS?^ il/* 2 1 <h, FM&g8gg2 2 <h£it*_<5o — 
«£&ifc^2 0 0te* 3fc«&2§3 0£:, HMatifl7 4 
W3 1t, 2l«€*iiff«3 2 7>5r^«»3 
3t, Mi7>rt4 0t, gm*g"Pg§§3 4<h, 
g§35<h, J^««««-fHfc£«3 6£, U-tf^-f*— 
H3 7tSi« 4 

[0 0 2 8] 1 0 0 KiSHT, F M&US2§ 1 0 

te> Hlkft f s CDlSMf M«KB^6AA$n« 
^-XA>H«*TFM»Lfc«, FM^iH^COFM 
8#&6«iBl2l:tli*t5. ft«Sl2H, A^j^n 

»ftfi (f i>f s) ojEmtL<ontmmm£*& 

SSU S«ft««ftl/-lf^*-l« l 3l:ffl*t 
a. U-lf ^ F 1 3 tt#*UBG>«ft • 

£^LTS££ife/^2 0 0AoXttM3 O^fc^Stl 
a. HdT, *f^-f^--h # l 3»±x£OJ:'9lc#fll 
J^<Z>«« • **«»ttSWL/TViS(D^ Mi 

^M^^f sCDFMm-^Ji> J3&*f lOJM! 

(f 1 + f s) 0>FM«i* CBTF, 
&*lFMfi*t<>:^5. ) <h, ^?&& (f 1-f s) 0F 

[0 0 2 9] Vtmi&m 2 0 0 fc4S^T, 5tt«j6«3 0 
te> ^7r< A'^r-^FC 1 ^LT^ntA^ 

rnvm^mmt. itLr^KR (f i + fs) <z>*g«t 
FM«^j«»©**ilift$ii--5#«ifija7^;^3 i* 

^uxiimm^ii«ii^3 2icm^-r^ e mmttmmm 

3 2tt, X*$nfc«ftft (f 1 + f s) (DBMFum 

>^^4 OICW^LT, ^K^UFMrn^^Sb^*^ 
3 0 0(D^|g7>ft4 1 fcftttTMKSMrr*. 
[0 0 3 0] ddT, »«iS«»*f sOFMMIt 
£S%J| 1 0 0 O y-f K 1 3 C^^T, £*> 

^Tcfc 0 ftt^ffl*ft<0&«F M«*tlC7 y >/\'-y 

SeH%Ji2 0 OOWgHM^-f^S 1 KioTWtt* 
i&t-^-chfcJ: 0. ittkfiFMfi9^M*Ji3 0 



(9) W¥5-M264 

«[« f s &jnff»«A«o)HK«k f i tMatRfi-r 

s^tt^iii f m z. £a«T€r 

a. 

[0 0 3 1] #ft«^3 0 0<DS«B7>«- 

4 1 ^ SffiSftfi© 2 0 0 <OjHS«7 >^ 4 0 KfiHtT 
j£mZtlZ>m$l& (f l + f s + fd) Oi*FMB^ 

20 3 3atf*«**W3 4feiMxT'&SW3 5 fcAAStl 
IIT, »tt«3KH3 0 0*>&&«3n*fttiFM 

ma f s oiaiM«^-x/t> Ht« 

FM«H$n&», ±1G*I«^«» (f I + f s + f 
d) «C«Jftftj«lftbT»e»n&«^*D, H»*f d 
teftSifcii 2 0 0 t&mt&Jtim 3 0 0 t<Z>*«IsI«lr*5 

TA*^n&^88 (f 1+fd) OD^fiMft^ 
^IT, SW*OT*l/- a^*— F3 7lcjltfj 

«»«0*ffl^£*7 7^W-^;i'F C 2 Ktftt L> 

unia^t, m&ytmmz. *7 7^w-^fc 

2£^LTz££*fem 0 0 rtWfcfcSHB 2 OCfi^^n 

n, ^ttft (f i + f s + fd) (omMFum^t. m 
( f i + f d ) (Dm&ftmmnt* i (f i 

50 +f s + fd) - (f 1 + fd) = f s} (DFMmn 

m$L& i (f i + f s + fd) + (f i + fd) = 
2f i + f s + 2fdi ommFumnfczcDm&m^ 

[0032] ±mmm 1 o o kss^t, %«ktt«2 o 

*&iliaS-&*#«jffija7w^2 l^lTFMii 
88 2 2fcHi?j-r*. FM&^§g2 2te, A7J«*nfcFM 

[0 0 3 3] (f 1 + f s + f d) 0«l 

jg5lFMfi^«, SEiBJ&Jn2 0 0©U— tf^-f *-K3 7 

ic45^r, tt)i:^$nt^$n^jS8 (f i + 
fd) <Dmw&Mmn*m^T&Qi&\,*M&i&<DFM® 

*«©FM««iSjfiJ|l 0 0OWH7>f^2 

so *fy-t k 3 7 as • xxttx^o^e-r. k 
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[0 0 3 4] m 4 li, ^1 CD^JSMW^^^ 100^ 

©SJ£P#<0*R£«ra#:a>ii 0 T^^o 
A*an**ig««^©ffliftftf s =0. 9 GHz. 
Aa$n*^«*S«#<Dffi«* f l=4GHz, 

^-H13 ©/H7Xii I d = 3 5 mA 
[0 0 3 5] H4*6M^)S:J:5l:» 99^ i0 

( f i + f s ) raflTO&Mttft ( f 1 - f s ) 

to o 3 6] &±<D&5\zmi&2ni±mi<»mmm<Dm 

«U >^ffi^i^>-^^AtC^^T^ 1 o o 

t«l«fl2 0 0 tft*7r-fW-^FC 1, FC 

o o &9n«7icjn3 o o twrarcRjtsttsst 

0 0 ^T&i£M&ft f s <h AffiftfiHRR f 1 i 
lCE£*Tf <5;i£fc£D, ffiSJ&R 2 0 0 £A 3 

o o £<Dm^wtfezn&mm\mmz&ftz>mmm&ik& 
flEje^Kjfe-rscit^T^soT. Sft<z>«£g 
jaFj2 o otCct^T^en^n^^nsifijRov-f 

[0 0 3 73 fi£gJ&^2 0 0t'^V>Ttt, ^— A 

gifeJi 2 0 0 ©**&/hS!ft^-D«aFftT* 21 30 
cfc9/J>£ttA^— 77^^1112 0 0SRST 

^ot, 2 o o (DffifecDmm 
[0 0 3 8] zziz. &mmm2 o ofrt>mmznz>$* 
1 1 T**sns««» f i 

tt£ F M&g®§g l o AcD«8jRB«KI^Sa>K«mtft ^ 

**»*s^i:^ctt), &%\zmm\Bimz&^xj£mm 

[o o 3 9] &,±<omi(Dmmm\z^x, im<z>&M 
i&m2 o o irommhcH 3 0 oom^lw 

&rXtt*«l<z>»»«i*H3 0 0 &Rl*Tfc£^. 

[0040] <m2<Dmmm>®2\z. *&w\z&z>m 
2ommmx&zmmv>?myttem>'X^&<D7ny 50 
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[0041] £<Dm2<Dmmm<DMW)>?mytfcmi' 
n&i&mi 0 1 t'&mi&m2 0 1 tzmx, 

ff§ 1 ©*JM»JfcJfc«U 1 0 1 [*j©U-lfy< 

*«^t, ^&&2 f i«Dnanm«0DjB2anim 

ffi&S f s©FMfi^i:£fi^$tr«»» (2 f 1 + 

f s) »«i*FM«^^&Sia:, cm^cofaafi^S: 

«tt3C«^ft«B*J»2 0 1 KfcSIU ffiaiftj^2 0 1 
\Z^X. m&L& (2 f 1 + f s) OHiFMB^Sff 

i$,mmy^)i^3 siz&^xftmzfcvx&mi&Zimz 

oTM«*LT, £R»*5«Lfc±EJa«#S»^ 
<&SS2iSR«£. ««bfc«M8FM«-»*^>3>/X 

[0 0 4 2] If 94*- K 1 3 t M:#8IJ&<D«« • 

ft f 1 ©Ha^se^t^dcsnTA^sti-s^jcm 

^r-^FCl[:ttl*U cntc^oT, SR%A*9 
*7r-fA^r— ^JI/FC l&jtl,X&.mMm2 0 1 
rtMMg8 3 Of^jH^nSo Z.Z.X. 
-H13tH -fcE5t«-*fc'&*ns«««^rt©^ffl 
2 KR««-i»a)«-»l/^*tRfa»*t«: 

«^l^;WtWK<*n*. V-*¥#4*-Y \ 3 ttt± 

T, d©ttffiG>fc<hT, U-lf^-f F 1 3 t**&W 
^j$nS3K«^li> IKSt&^&ft f s^FMfift, m 
Rftf 1 OJ^a*S«^t, J^i&ft (2 f 1) 
lfl^^2Wi^t, ^?&ft (f l + fs)OF 
Mfft, ^&ft (f 1 - f s) ©FMfsfi, m&tik 
(2 f 1 4- f s) (DFMmn ffllFMflftH 
5o ) J^&ft (2f 1-fs) CDFMm^fc£V>tB 

[0 0 4 3] t£gife^2 0 1 fcfcHT. *«&«g3 0 

&<£>m£Ut-*§£, ±il/t^»» (2 f 1 + f s) Oil 
«FM«^»©*&3iaS1i-*#«aiia7-<^3 8 

&iftvx&mmj3m<mm3 2\zwti'tz>££<biz, &t 
ltm2 f i <Dmm&mm**<Dm 2 i«BH«m^*» 

3 5\zmii?Z> 0 3l©«*««gg 3 2 tt. A^3 

^n^^i&ft (2 f 1 + r s) commFMmn&mi]® 
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[0 0 4 4] d^T. HIMIttf sCQFMlg^tt, 
1 0 lW<f Kl 3 t fc**t>T£fe 

^^^s%^2 o Koftmmmyj ;\,?3 sr^ots 

3 o o^<D%mmmm^t\sTM^2>z.h&~c&z>. -r 

tgm*te>^&ftf i h&mm\zmfe-?z>ztiz<kK)^ ± 
mmmmmm^ £ & «a f Mm-^ fcjgsrr * z 

[0 0 4 5] »m*$&m3 0 0^)Mi7>ft 

4 l#>6ftgifc^2 0 10Mi7>rt4 0 KftttT 

mm s na wis* [2f i + f s ' ;fs'=fs + f 
d m&mmwL&mm) ] 0Mifm^«mi7> 

ft4 0Taffl^n&«, 7>5^#E»3 3&IJS© 
igiH3§3 4^^LT^fi£l§3 5KA*;*nS. 
»»J8*^3 0 0^€>2l«$n*«|j|SFM«#tt, 

»f s ' <D«asft©^&^-xn>F«^TfFM*B!$ 

nfc«* JtfB&i&raiSft (2 f l + f s ' ) \zmWL&& 
ttLTflStlfci^feS. §««3 5lt A*Snfc 
MiFMOT^ »«i!ifl:7>rJl^3 9#5AflSftfc 
Ji3i&ft2 f 1 0)^Ii§^2 Wi^tS^ 

«SM*tt«:*ru A*^n*^«^&±iB««»tt& 
it^&sz»&v>ytmn*yty r <t n*r— zf)V¥ c 2 icttj 

^FC2^LTiSiI1 0 1 WW^J|ftKS&2 0 JCfc 

«^«, rasa (2 f 1 + f s • ) (DmmFumnt, 
f 1 vmtt&mmnti, msak { (2 f 1 + f 

s') -2f l = fs' ) ©FMif^ ra&a { (2 
f l + fs') +2f l=4f 1 + f s' } OMiFM 

[0 0 4 6] 1 0 1 Kcfe^T. }£&i£g§2 0 

&<7>fSHtm^£, ££LT^l&ftf s' ©FMfi^«» 
©*^5l3a$1t-*#«ilia7-f 2 l£:frLTFM& 
ffl®2 2\zmjj'rZ>. FM»P|g2 2tt, A^$ntF 



(11) 5- 1 4 2 6 4 

a? 

[0 0 4 7] d ilT, J^&ft (2 f 1 + f s ' ) <Df*m 
F Mi^tt, ft&ifeJi 2 0 1 CO U-lf y< K 
^^T<ht>IC'&fi£$nTA^3nfc^^2 f 1 <D®ffi> 
««©#*fflViT«fc0fiViffl«»©FM«^^^>3 
>/t—S>3 >$-ti-SClt3^T€r, J^«S**»OFMi 
^&£SJftJIU 0 l<D»«il5a7-<^^2 l l:J;oT^ 

[0 0 4 8] 13 5 1*, ^2^»±i«10 1© 

A**na«si«f&-^o^ift«cf s = o. 9 ghz, 

A*SnSJ^ffl*«i«^C0«Jftft f 1 = 4 GH z , 
U— ify-T^— H 1 3 t 0/H7Xii I d = 3 5mA 
20 [0 0 4 9] ms frZW o\Z, U— tf^-T 

h 1 3 t^^ai^^n^M^ctsn, %ttttS3 0 

ft (2 f 1 + f s) Oft^th/Si&ft (2 f 1 - f s) <D 

[0050] ^±<D«k^^«^nfeas2<z>ssii5wo[>«i 
2 0 1 \z^xmmmmm^^m3 ezmvz&m* 

[0 0 5 1] &±0fB2<D*«Wfc:fe^TfcL 3H&JfeM) 
I0lftoi/-Wt-Kl3tl:^r, 

2B5W««^«h«a«^«»f s©FMift*i^ 
lirTil^ft (2f l + fs) Oil8FMi^$K$ 

cneot^^MH^^M«2 0 1 

^1L, '&&mflb2 0 1 IC*5^T, /^&ft (2 f 1 + f 
s) (DiiFMi^$Wl7^^ 3 8 fcioTdf 

^-5<h<ht)tC, ±SB©«*Sfi^<D»2fiiW»m^&# 

iftLfc±E^«B*««^oSB2ffiffl!ifiS. a«LfcfiS«l 
FM^$^>3>A-i?a >T*>t«>©J^««iE{g 

«««««#(oflS2B5ssttm^o«t)?)ic, 

[0 0 5 2] UJl±<Z>»2 0Si«S«{C*3^T. HH®«« 
50 mm2 0 lK^liBO^HiSi^3 0 0<Dfr&7jkLT^ 
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aa^ ^nc^bf, tnenm&mvftm&m 2 0 1 

CO 0 5 3] <S?§ 3 <Z>^ffi0iJ>ia 3 te, 
X^rAte, 1 0 2 ^SifiHl 0 2*^-tn 

-enw ffioE««w-«inTtew snfc 3 mnftmmm 2 

00 a, 200 b, 2 0 0 c t. Zfc&ift^ 1 0 2 t&ft 
Si^2 0 0 a, 2 0 0 b, 2 0 0 c £&1&WtT Z>Tz£> 10 
<D6*<bytyr'trttr-7)\'FC 1 ITbmFC 1 3. F 
C21MFC23t, 2 0 0 a 

*lT8tt$n*8»»*JI3 0 0 a^ %M12 0 
0 b t*«HUB&^UTSS»$ns»»«*« 3 0 0 b 
<fc* 2 0 0 c t*«lsI*S:^LT»«^n*» 

»«*JS3 0 0 c t^6i*aft5. 
[0 0 5 5] ^Xiltni 0 2fc;feHT. ftFM«WS1. 
0 a, 10b, lOct, #f«»fifi^«4»l 1 
a, lib, 1 1 c §dARl 2 a. 12 b, 12 

c \zmi<Dmmm<D*n%tzmmzmft-rz>. & 20 

1/-Wt-F10a, 10b, lOct^A^^n 

«-&dcm^^*«LT* 1 <Dmmm<D*rti*> tmmzm 

f^lT, 1^1:1^5^ 1 3 o^^fts^ 

©«*lB*t»*7yY/t^r->r;i<FC 1 1. FC1 
2, FC 1 3©a*&*t«-r<S>fc«)031£ii««6 1 £ft 
7 1 1 5^lTMil2 0 0 a iC 

[0 0 5 6] ^Sifi^2 0 0 atCfc^T, 7E#I^[h1B&7 

OTftlR5»LTaS«lJ3 2 0 0 afcUWrTSttfc 
\Z, »2t»3<0»fi^«-r-5»3t«#&*7r-f A'^r 
-y;l/FC 1 2&^bTt£IS«fe^2 0 0 bCKJ&ns 

[0057] $£&mm2 ooa{t Aasnfcjtra^ic 
o^tss i <D*»«o)aaift^ 200 t^aoDffiasfT 

fc?o ---C> aS«J|2 0 0 aOM*7>rt4 0 
at, 8»»*«3 0 0 a©aaffl7>ft4 1atO 40 

M2 0 0 a-C««SnfctBB«*Ofll««dtr*«* 
<5J:'5Jc!jea%B2 0 0 b©^*88 2^6^77-f 

n*r—?)\,Y c 2 2 &*L/Tesisn**m*ttiEaift 

JI2 0 0 a*»6IH*4n**fitiMS#«brft« 
U ^$nfe#ffi^m^€r3t^r^Ay-^FC2 
1, SfetflC, 3K»E«6 3 0»»ffl*t**77-f /t* 
-^FC2 1, FC2 2, FC 2 3 



4»H¥5- 14 2 6 4 

22 

6 3 ice&r*. 

[0 0 5 8] Sfc, a«»»2 0 0bl:^T, *»« 
Iiltt7 2ttXA$n^&Xff4O^«SB2(0tt-K«« > 

-rs*e^sa«^«L/Tta:Sifej^2 o obi:ffl*ts 

>OUF C 1 3 £4M,T«SJfc» 2 0 0 c iC^iTf <5o 
[0 0 5 9] ftSife/^2 OObH AftSnfcXA^I;: 

^tsb i cD«ikflia>fl»«!H 200 1 m»<Dfm&n 

fro, ddT> ^S^2OOb0Mf7>rt4O 
bt, 9A8^3 0 0 bC0M^mr>^^4 lbt© 

8 2\zmjjt<nz>. 3EdAS8 2», ffisr 

*J;^fCfieaflfi»2 0 0 c^^77^\^-^FC 

2 3*^UTea*n*3ft«*taa*»2 oobM 
1^200 a<D^ams i tea-*-*. 

[0 0 6 0] ftSifc/^2 0 0 cH 3t7 7^fA^-^ 

fc i 3«*Lrea*ti3t***fc^^TSBi©*«i 
Wota«II2 o o t^Ml^a, ft 
2ooc ©gasr >^ 4 o c £ . &mw£m 

3 0 0 cOl§ll7>ft4 1 c fc©MT!8l©*lM!l 

^FC 2 3£^LTftSifcJ^2 0 0 b©*^88 8 2 
[0 0 6 1] ^SlS^l 0 Ofcfc^T, 7t^K^6 3tt 

fia«n&s^iciia:5»ftft*tft««Wfe*fi»j 

l:»Sl/tft**»»2 0a, 2 0 b, 2 0 c tetter 

^^r, «esj&a2 o o a^6ffi*$ntaa$n 
T#&5e«*tt««*«2 o aicas^sn, asi^2 
o o b*^u»*snTeai$nTfrfc5K«^tt3K««sg 

2 0 btrtti^n, t£&ifcJ^2 0 0 c&ZMtlZtlXGk 

5i$nT€rfc3tt«^f43tt«M6«2 o c ictaasn*. & 

3tttt68 2 0a f 2 0b, 2 0ci, M«l7>f^ 
^21a, 21b, 21ct, ^rFMlM2 2 a, 2 

2 b, 2 2 en mivmMMv^nztmmzmfc-r 
[0062] &±<D&oizmf&2nrcm3<Dmmmiz& 

^T, ±ifi<Ottlffefi:«l«-r*&«>JC, XMS6 1, 6 
2&R*tTV>*<&-C. fi6SiftJ^2 0 0 a, 2 0 0 b, 2 

ooc *iR*T^rsxUT**i|B»cit*-rsc:t^*rS' 
[oo6 3] &>±<Dm3<D$mmz#\,*x* frvtmrnm 

2 0 0 a, 2 0 0 b, 2 0 0 cC^T^n^nitt© 
^oT^iK MSi6i2 0 0 a, 2 0 

ob, 2 o o c fc*t*T-en-€ r n«»ia<z)i2sa®^»» 
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CO 0 6 4] J[U±<7)m3O^0yiC*5^T* 1 
0 2 CSS 1 (Omm&KDHMi&m 1 0 0 U tfc&ifc 

12 0 0 a, 2 0 0 b, 2 0 0 cH ^lOHSSWf 

b, *«9mciftfc:iEs-«\ 0 2^2 0^ 

JSWO^aiftS 1 0 0 £2§ffl L, flEXNM 2 0 0 a. 2 
00b, 2 0 0 ctt, »2 0^ttM©«eSJ6R2 0 0£ i0 

[0 0 6 5] <«<0*JS«>£(±OJ8 1 3 (D^Jg 

WC*5^T, FM^Se3§§10, 10a, 10b, 10c 

[0 0 6 6] JBLL<03I1 t»2<Z)Safiffil*C*^T, 

FC2€*nfnfia«*3e 

[0 0 6 7] . ^ 

fU ±fi*H*Rrt»SaA3n**H«*»£±B»* ^ 
• 3fcg*»fl:£fflV>T±B«WA-9£-hE^ 

1 LJtgs^ssm^ t ±Eaffl56« a** 

S«fc5lc«» • JBeaiLT±BiB-&««»J«#©«-** 
atm, ±Bfi£SifiJifi. ±E«ft • **«^Ra> 

6±B«ea«»ft*bTea*nfc*«**jfc • «» 

JB«UT±B«^«**iK»©*^**tr«««#*« 
[0 0 6 8] ti^T. ±E£»JfeB£±Efl£2iife»a:£ 

±m$mi&m t wmm t <Dmx nzm 



»W¥5- 14 2 6 4 

24 

[0 0 6 9] ±E«SiftSK:*5V>Ttt. ±E«« 

[0 0 7 0] ±Ef»flM*&£A3n*i&A 

sn**»i«*©«a*«#«>H*«[©sfcje«i:. ±e 
■e, ±E±s«fi^rtco«iiitftfi4f»^ago!iR^ifi»c?) 

9. *A£ft«@«U;:*3V*aiAA4»0>ffl 
[0 0 7 1] sfefc. *n«lC*«tt:*£6fitt®«KiJ 

fS«4t-5flf«4*ai:» • #MM* 

tt£*U ±E«-9*flfe¥RfcJ;-3T«fe«n&»«jffi 
fiA#Ktf«LT±S#«JBa>«fl • 5HE*»tt€ffl^ 
T±EMSBSS^A-^<D*I>fc< fcfc l:30XflKA«£X 

SL-rsttfci;:* ±EaKn*R3fl»6Ui*ana*wi«* 

**aM»tt*«lf*T±B*WI«*i:±B«*an3tBm 
tt«4 £ b±B«IH«^ £ ±E^'l£ d nfcffiSHS 

*t±BJBft«*R*»«)«*S«tP*l 0>*A*»*.k 

Em 1 <05te3ii»jistm*"rsaB 1 ■ *k**r 

±Efi:SJftJ^tt, ±fi» 1 ©*» • #JB*P 
R3^6±BfB 1 <DyttR,&mK&ft\sT&&Zti1tm 1 

±E«*«*R*»«)«-9*«0*«B^em*TSJB 

1 ■ «»«*^R£, ±E35 1 Oft • «»**^R 

*^ffl*sn5«afif©5"6T'«)ft»5n3t 1 -son 
*«*»*»©«#*»«*tt-r*« 1 ©5«¥at. 
±ess 1 co^ • Mam*a^6Bj*«n««a«fo 

2 058^8^ ±EWl«)J5»^RlcJ:oT5««n 
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(14) 



^i¥5-l 4 2 6 4 



25 

eib 2 <03Keai«»jcffl*-r«5iB 2 onia ■ %x«^a 
tzffifL. Jtmummmttsziz. -lesi 2 ©«» • # 
aafc#R* s ±e» 2 ureas 
S2 nytmn&x • «Mtfci,T±EB*rt**rii#© 

±E*2©3K-«a*«#a*^ffl*sna«afi 

CO 0 7 2] fi£^T> SK»*^6E«cD^SJI6U>^ffl 

fcmtsnrcytm*$*yt ■ ««£*UT#e>nfc±E«ai 

:ni:J;oT t ±Effi»«!^©/h§Mfc&tftt»fc 30 

&mzz£&'v$z>o sstc, ±esb 1 2 ©«a • 



35 



T. ±EteXttA&±E«l«n^0E>[na)«l«ilaIIKa>jai3 

[02] **WJ:«S»2©*M«T*S«I*U 
[0 3] *X«lC««ffi3(D«lKfl|Tft4&ffiK>J>^ 
[0 4] ^1 <0HJfiW^^ttS^S«&J^©U-1f^ 

[0 5] »2 U— tf y-f 
1 

1 1, 3 6»-^»««m*f»£8. 

1 2, 3 

13, 13 t, 3 If^-f sf— F, 

2 0, 3 0-«» 
2 2-FMflMHk 

2 1. 3 1, 3 8, 3 9-#«ffiiS7^;^, 

3 2 -2£fiMM)JMHH. 

3 4 

4 0, 4 1-Mi7>rt, 

100, 10 i-^mmm. 

2 0 0, 2 0 

3oo-«m 

FCl, FC2»*7r<^-^. 
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,-iJ£i&J3 100 
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*2 r 13 
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22 j- 21 ^20 
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^-32 



33-^ 
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(15) 



*£08¥5- 14 2 6 4 



[02] 



101 



si 




[S3] 




14] 



[IS 5] 




-20 



-60 



-12 




-10 -8 -6-4-2 0 
A^HSSttQ ^tt^W-W' (d3ir0 
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